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May 24, 2010 
Dear Concerned Citizen: 
 
This Environmental Impact Assessment was performed as an ESTU 436 class project 
through Huxley College of the Environment at Western Washington University. A team of 
student researchers analyzed the environmental effects of the realignment of a portion of 
Mount Baker Highway (State Route 542) near Church Mountain, in order to prevent continued 
erosion of the road by the Nooksack River. The section of the highway between mileposts 38.67 
and 39.04 will be moved about 80 feet further away from the North Fork Nooksack River and an 
80-foot long culvert will be removed and replaced with a bridge over Chain Up Creek in order to 
improve fish passage. 
 
In addition to the proposed realignment, two alternative actions are also evaluated in 
this EIS.  The first alternative involves armoring the riverbank to prevent further erosion instead 
of moving the road. The ArmorMax system would be used, which consists of a High 
Performance Turf Reinforcement Mat (HPTRF) with compression anchors for stabilization. This 
heavy-duty mesh mat would prevent erosion of the bank while allowing native vegetation to 
grow through, further stabilizing the bank. The second alternative that is examined is a no 
action alternative.  This option assesses the potential environmental impacts of leaving the area 
in its current state.  
 
This area is a “chronic environmental deficiency” area according to the Washington 
Department of Transportation (WDOT), due to continual bank erosion by the river. In 2005, a 
portion of the road eroded into the river, requiring emergency repairs.  As a result of this 
unsafe and costly erosion and repair cycle, the WSDOT has made the realignment proposal and 
this EIS was created to holistically examine its effects and possible alternatives.   
 
A public presentation of the EIS for this project will be held on June 3, 2010 at 7 pm at 
the WECU Education Center at 511 E Holly St in Bellingham, Washington. All citizens are 
















State Route 542, East Church Mountain Road – Roadway Realignment and Culvert Replacement  
 
Description of Proposed Action 
 
The Washington State Department of Transportation (WSDOT) proposes to realign State 
Route 542 away from the North Fork Nooksack River in order to reduce environmental impacts 
from repetitive roadway maintenance, and to improve fish passage at Chain-up Creek.   
 
Work includes: realigning approximately 1,600 linear feet of roadway up to 80 feet away 
from the North Fork Nooksack River, replacing a 5-foot diameter, 80-foot long culvert with a 30-
foot long, 40-foot wide bridge over Chain-up Creek, and installing 5 porous weirs and 2 
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1.0 - Executive Summary 
 
1.1 - Project objectives and proposal summary  
The proposed action to move the area between mile posts 38.67 and 39.04 on State 
Route 542 (the Mount Baker Highway) approximately 75 - 80 feet to the north away from the 
North Fork Nooksack River and to replace the roadway over Chain Up Creek with a bridge is 
necessary in order to preserve the highway and keep it open to automobile travel and to 
improve fish passage up Chain Up Creek. The objectives include moving the roadway away from 
the presently eroding area of riverbank (identified by the Washington Department of 
Transportation as a chronic environmental deficiency area, where continued environmental 
damage is unavoidable), rebuild an improved road that will ensure motorist safety and 
continued open travel along the highway, and to remove the existing 80 foot culvert from Chain 
Up Creek and replace it with a bridge to allow the passage of fish up-stream.  
 The proposed action is necessary due to the inevitable erosion damage that will occur to 
the roadway in its present location due to the action of the North Fork Nooksack River. The 
area beyond the proposed road realignment includes several popular recreational locations, 
including the North Cascades National Park and the Mount Baker Ski Area, both of which are 
only accessible via SR 542. The culvert removal and bridge construction is necessary in order to 
preserve any possible fish runs on Chain Up Creek, as the currently existing culvert does not 
allow for any fish passage.   
 The proposed action will see the removal of approximately 37,000 cubic yards of earth, 
and the removal of vegetation from the construction site, which will be re-vegetated 
afterwards. The alternative action covers the armoring of the riverbank along the chronic 
environmental deficiency area that is actively eroding, using the ArmorMax system to reinforce 
the river bank and soil, and to stop any further erosion. The alternative involves extensive 
removal of existing vegetation along the river bank and its eventual re-vegetation. The 
alternative will also involve removal of the culvert from Chain Up Creek and the construction of 
a bridge to allow fish passage. The no action alternative will see no work done to prevent any 
erosion of the road, meaning the inevitable erosion will damage the roadway to the point of 
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needing closure and extensive repairs. Likewise, the no action alternative will mean the 
continued blockage of fish passage on Chain Up Creek.   
 In summary, the greatest impacts will be those done to the existing vegetation in the 
area, with approximately 2.6 acres of Douglas Fir, Cedar, Western Hemlocks, and understory 
vegetation being removed for the construction of a new road bed. There will be a temporary 
closure of Forest Service Road 3040 to the Church Mountain Trailhead, impacting any possible 
recreational users in that area. Due to construction, traffic will be temporarily slowed in the 
construction area, with delays of up to 10 minutes. There will also be significant water runoff 
issues associated with the construction project, which will be mitigated through storm water 
controls including silt fences and barriers, re-pumping of water runoff up the northern hillside 
to allow for natural ecological filtration and control of runoff, and the stopping of construction 
if precipitation and water runoff becomes uncontrollable.  
 
1.2 - Summary of impacts, mitigations, and significant adverse impacts 
Impacts to the earth and vegetation environment will be mitigated by the re-vegetation 
of the old roadway, and re-vegetation of any areas around the new road bed that were 
impacted. Only native trees and plants will be used for re-vegetation. An alternate route to the 
Church Mountain trailhead will be established while FS Road 3040 is closed, with users able to 
use FS Road 3035 and hike 1.25 miles to the trailhead. All construction workers will be confined 
to the construction area, and will not enter the riverine environment or go beyond the 
construction area borders, limiting any human impacts beyond the project area. All runoff 
water will be blocked and pumped back uphill to allow for natural filtration, and reduce any 
sediment from entering the North Fork Nooksack River. Likewise, barriers will be constructed to 








1.3 - Areas of Controversy/uncertainty 
The project does not solve the issue of inevitable continued erosion at the site location, and 
only focuses on making Chain Up Creek passable to fish and fixing the road damage issues on SR 






















2.0 - Summary of Proposal and Alternatives 
 
2.1 - Proposed Action 
The proposed action for this project involves the removal of an existing portion of 
Mount Baker Highway (State Route 542), realigning the portion approximately 75 - 80 feet to 
the north away from the North Fork Nooksack River, and subsequent reconstruction. The 
project will also involve the removal of an 80 foot long culvert from Chain Up Creek at the end 
of the road realignment, and the construction of a bridge over Chain Up Creek to allow for safe 
fish passage.  
Currently, the area along SR 542 between mileposts 38.67 and 39.04 is a chronic 
environmental deficiency area according to the Washington State Department of 
Transportation.  Due to the activity of the North Fork Nooksack River, the river bank is 
continually eroding, damaging the portion of the road and leading to the need for constant 
repairs and temporary closures.  
The proposed project will involve the clearing of trees and vegetation between mile 
posts 38 and 39, removal of 37,000 cubic yards of rock and soil from the site (transported to a 
Forest Service dump site), the use of 6,400 cubic yards of fill (consisting of crushed rock and 
gravel), the creation of a new roadbed approximately 75 - 80 feet from the existing SR 542 
roadway, and the realignment of the road to the new location. The old roadway will be 
removed from the site, and a re-vegetation project will be completed to mitigate areas where 
vegetation and roadway were removed. The new roadway will be constructed with wider 
shoulders, new guardrails, improved drainage infrastructure, and will stop the need for 
constant repairs and temporary closures of the roadway due to erosion damage. All necessary 
measures will be taken to control runoff from the construction site with the use of silt fences, 
stormwater controls (including pumping any water back above the construction site to use 
natural soil filtration), Best Management Practices, and road cleaning to control sediment and 
dust.  
The project will also include the removal of an 80 foot culvert from Chain Up Creek at 
the east end of the road realignment. The culvert currently acts as a fish barrier for fish 
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migrating upstream on Chain Up Creak from the North Fork Nooksack River. The project will see 
the removal of the culvert and the construction of a 30 foot long, 40 foot wide bridge over 
Chain Up Creek to allow safe fish passage. The creek will be temporarily diverted away from the 
bridge construction site during construction to avoid any pollution reaching the North Fork 
Nooksack River, and any part of the site that is cleared of vegetation will be re-vegetated.  
 
2.2 - No Action Alternative 
The no action alternative in this situation involves leaving State Route 542 as it is. The 
area is currently identified by the Washington State Department of Transportation as a chronic 
environmental deficiency area, with the constant need for road repairs.  
This situation is not only expensive, requiring continual temporary closures of the road 
for repairs, putting motorists in danger, but it also presents an environmental concern due to 
the erosion of roadway into the North Fork Nooksack River and construction repair activity in 
the area.  
No action would represent no environmental impact from a complete realignment 
construction project, however, the road’s erosion and closure will be inevitable. In 2005, the 
road was temporarily closed when a portion eroded into the river and was required to have 
emergency repairs done. This constant erosion and repair cycle causes damage to the riverine 
environment and also impacts recreational activities beyond this location on SR 542 (the road 
serves as the only entrance to the Mount Baker Ski Area and a main access point for the North 
Cascades National Park).  
No action on Chain Up Creek would allow the continued impediment of fish migrating 
up Chain Up Creek. The current state consists of an 80 foot culvert running under the roadway, 
allowing the flow of Chain Up Creek to the North Fork Nooksack River. The constraint of the 
culvert and steep uphill gradient it creates impedes any possible fish passage.  
The impacts of continued road erosion and repair, and continued fish passage 
impediment, will inevitably continue if no action is taken on the area between mile posts 38 




2.3 - Alternative Action 
The alternative action solution to the chronic environmental deficiency found on SR 542 
between mile posts 38 and 39 is to armor the river bank and prevent any further erosion from 
continuing. For the approximately 1600 feet of river bank that is actively eroding and 
presenting an issue to the road, the alternative action will focus on using the ArmorMax system 
to armor the river bank.  
The ArmorMax system approach will use a High Performance Turf Reinforcement Mat 
(HPTRF) that will be laid down on the river bank and locked into place using compression 
anchors to hold both the supportive mat and soil in place, while allowing vegetation to 
naturally regrow and further support the hillside.  
The alternative approach was chosen as the simplest, most environmental approach to 
possible river armoring systems. For the stretch of road where it will be placed on the bank, all 
vegetation will be removed from the road to the edge of the North Fork Nooksack River. The 
construction phase will involve manual labor to cut and remove vegetation from the hillside, 
and use needed machinery to carry up and remove it from the riverbank hillside.  All removed 
vegetation will be taken to an acceptable Forest Service dumping site. Silt fences will be used to 
control any possible sediment from reaching the Nooksack River and workers will not come into 
contact with the river or riverine environment unless absolutely necessary. There will be an 
increase in traffic along SR 542 due to construction, and drivers may experience slight delays.  
The ArmorMax system allows the mesh mat to be placed on uneven ground with 
minimal environmental change (with the exception of vegetation removal). While the riverbank 
is prepared, SR 542 will be reduced to one lane between mile post 38 and 39 with flaggers 
controlling traffic. Once in place, it will be anchored to the ground using compression anchors, a 
system locking both the soil and mesh mat into place. The area will then be re-vegetated, 
allowing native grasses, shrubs, and brush to grow into place within one year, and native trees 
to grow and take hold within five years.  
The alternative action will see, upon installation of the ArmorMax system on the river 
bank, the repaving and upgrade of the road that has been continually damaged and repaired 
between mile posts 38 and 39, complete with a guardrail, wider shoulder, and improved 
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drainage systems for storm water runoff. The final goal of this alternative will be to halt 
riverbank erosion entirely, eliminating the need for road realignment and continual temporary 
closures and repairs.  
The alternative action will also see the removal and replacement of the 80 foot culvert from 
Chain Up Creek and the construction of a bridge over Chain Up Creek to allow for the passage 
of salmon upstream. A 30 foot long, 40 foot wide bridge will be built over Chain Up Creek, and 
the creek will be temporarily diverted away from the bridge construction site during 
construction to avoid any pollution reaching the North Fork Nooksack River, and any part of the 



















3.0 - Decision Matrix 
 
 Proposed Action Alternative Action No Action 
Earth 
Soils 0 0 0 
Topography - 0 - 
Erosion + ++ -- 
Fill 0  0 
 
Air 0 0 0 
 
Water 
Surface Water + + 0 
Ground Water 0 0 0 
Runoff Water + - 0 
    
Recreation - - - 
Historic and Cultural 
Preservation 
0 0 0 
Transportation + + -- 
Plants -- - - 
Animals - - 0 
Energy and Resources 0 0 0 
Public Services 0 0 0 
Land and Shoreline Use 0 0 0 
Environmental Health 0 0 0 
Housing 0 0 0 
Aesthetics 0 + 0 
Light and Glare 0 0 0 
Utilities 0 0 0 
-- significant adverse impacts 
- adverse impacts 
0 no impact 
+ positive impact 








4.0 - Impacted Environmental Elements 
 
4.1- Earth  
Soils: 
Existing Conditions: 
There are various types of soils identified within the proposed work site area: slightly silty to 
silty and slightly sandy to sandy gravel, and silty sandy gravel.  The bedrock is identified as the 
Nooksack formation and consists of high strength, fine to coarse grained, highly cemented 
sandstone. 
 





The topography of the proposed work site is generally described as mountainous with deep 
valleys and steep slopes.  The steepest slope grade in the immediate work site is approximately 
50 percent.  Approximately 1.5 acres of land are covered by impervious surface (asphalt) 
 
Proposed Action: 
In order to realign the roadway, new area will need to be flattened and/or graded, cutting into 
the slope to the north of the existing roadway.  This grading will be limited to minimal slope, 
and should not increase the possibility of mass wasting events to the south (down slope) side of 
the new roadway.  An additional 0.2 acres of impervious surface will be constructed, totaling 








Armoring the river bank will not lead to any significant change in the topography of the 
proposed project site. 
 
No Action: 
No immediate change would be made to the topography of the site.  With the site left 
susceptible to wasting events due to high flood events of the North Fork Nooksack River, 





The soils within the proposed action site, especially the bluff created by the edge of the existing 
roadway, have historically been subject to high levels of erosion due to high flow events of the 
North Fork Nooksack River.  A high flow event in 2005 lead to roadway failure in which a 
portion of the existing roadway collapsed into the North Fork Nooksack River, and emergency 
action was taken to realign approximately 350 feet of roadway away from the river 
 
Proposed Action: 
Temporarily increased erosion could result from the clearing, grubbing, and grading involved in 
the roadway realignment process.  The realignment will not decrease river bank and bluff 
erosion during high flow events of the North Fork Nooksack River, but will eliminate the 




In order to minimize erosion during the construction process, and to minimize the possibility of 
contaminants or other construction related sediment from leaving the site, the contractor will 
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be required to adhere to a Temporary Erosion and Sediment Control Plan (TESCP) and Best 
Management Practices (BMP) (See Appendix B).   
 
Alternative Action: 
Similarly, temporarily increased erosion could result from the construction process.  Armoring 
the river bank, however, would ultimately create conditions in which there would neither be 
erosion of the river banks and bluffs due to normal flow nor high flow events of the North Fork 
Nooksack River.  
 
No Action: 
No action would allow for the continued erosion of riverbanks and bluffs due to both normal 
flow and high flow events of the North Fork Nooksack River.  The existing roadway will be 





Fill from previous roadway construction projects is present at the proposed action site.  This fill 
consists of gravel borrow and crushed rock surfacing material. 
 
Proposed Action: 
Fill material for roadway construction will consist of gravel borrow and crushed rock surfacing 
material.  Fill material for steam channel reconstruction will consist of sand, streambed 
sediment, pebbles, and cobles.  A total of approximately 6,400 cubic yards of fill will be 
required for both roadway construction and stream channel reconstruction. 
Excavation will be necessary for the new roadway location, existing roadway removal, and 
culvert removal.  Excavated materials will consist of gravel borrow and crushed rock surfacing 





All fill material to be either deposited or excavated from the proposed action site will be 
provided by or disposed of at WSDOT approved source or site, respectively. 
 
Alternative Action: 
Construction of a bridge to replace the culvert and the SR 542 crossing of Chain Up Creek will 
require the use of both temporary and permanent fill.  Fill material will consist of only earth or 
rock material and will be both provided by and disposed of at WSDOT approved source and site. 
 
No Action: 
Fill will be neither added, nor removed, from the site. 
 
 
4.2 - Air 
Existing Conditions: 
Air quality meets all requirements of the Clean Air Act. 
 
Proposed Action: 
Construction activities will lead to increased dust particles and engine emissions.  These 
conditions are temporary, and air quality will return to pre-construction conditions when the 
project is completed. 
 
Mitigation: 
The contractor will be required to adhere to all federal, state, and local air quality regulations, 
including temporary construction conditions such as dust, smoke, and emissions.  The WSDOT 
will also require compliance with a “No Idle Policy” to avoid unnecessary emissions.   Green 
house gas emissions will be calculated and recorded, as described in the Greenhouse Gas 





Construction activities will lead to increased dust particles and engine emissions.  These 
conditions are temporary, and air quality will return to pre-construction conditions after 
completion of the project. 
 
No Action: 
There would be no change in air quality conditions. 
 
 
4.3 - Water 
Surface Water 
Existing Conditions: 
There are three streams, both listed as fish-bearing year round streams, and three wetlands 
located within the proposed project area boundaries.  Chain-Up Creek is a tributary of the 
North Fork Nooksack River and flows under SR 542 (Mt. Baker Highway) through an existing 5 
foot diameter culvert.  North Fork Nooksack River flows approximately 75 miles from Mt. Baker 
to Bellingham.  The North Fork Nooksack runs adjacent and parallel to SR 542, and project limits 
are within the designated shoreline zone of the river.  Fossil Creek is a tributary of North Fork 
Nooksack River.  It flows through the project site limits, and crosses under SR 542 west of the 
project site.  Based on the 2004 Department of Ecology (DEO) Wetlands Rating System and 
Whatcom County’s Critical Area Ordinance (CAO), and as determined by a WSDOT wetlands 
ecologist, the three wetlands present within the proposed project area boundaries are 
designated and delineated as Category III wetlands. 
 
Proposed Action: 
See vicinity map provided in Appendix A  
Roadway realignment will occur within 200 feet of both North Fork Nooksack River and Fossil 
Creek, in portions of wetlands 1 and 2, adjacent to wetland 3, and on the banks and within the 
Ordinary High Water Mark of Chain-Up Creek.  There will be permanent and unavoidable  
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impact to 0.14 acres of wetland, 0.27 acres of wetland buffer, and 0.14 acres of stream buffer. 
 
Approximately 1,200 cubic yards of fill material will be placed in wetlands 1 and 2, and 
approximately 62 cubic yards of excavation and 170 cubic yards of fill will be necessary for 
Chain-Up Creek restoration after the culvert is removed. 
 




Wetland impacts will be mitigated at an off-site pre-existing WSDOT mitigation site, located 
near Potter Road and the Lower Nooksack River.  Wetland impact mitigation will include 0.14 
acres of wetland construction and 0.28 acres of wetland enhancement at said site.  See map 
provided in Appendix A. 
 
Stream buffer impacts will be mitigated through channel reconstruction, re-planting, streambed 
gravel placement on-site, along with downstream Large Woody Debris placement. 
 
Alternative Action: 




There will be no immediate change to surface water conditions.  When, however, the existing 
roadway, or portions of, erode to the point of collapsing into the North Fork Nooksack River, 








The most recent measurement collected from a piezometer of the western slope, taken 
10/19/2009, indicates that groundwater is present at about 6 ft.  The eastern slope was 
measured on 2/11/2009 to have a groundwater depth of 23 ft.  At the proposed action site 
surrounding Chain Up Creek, and aquifer exists above the bedrock at a depth of 15 – 20 feet 
below ground surface.  Perched groundwater was also found in wet samples taken near Chain 
Up Creek.  The near-surface perched groundwater could be attributed to surface water flowing 
in the creek, or to heavy rainfall and snowmelt draining through the rapidly infiltration 
characteristics of the sandy and gravelly soils. 
 
Proposed Action: 
Although no groundwater was encountered during pre-project boring, it is possible that 
groundwater could be reached with the proposed cuts to the western slope, and could 
potentially lead to localized instability. 
 
Mitigation: 
An erosion control mat and vegetation should be placed on the slope soon after excavation to 
minimize the possibility of wasting events if groundwater should be reached. 
Alternative Action: 
The alternative action plan both would not necessitate cutting deep into the slope, and includes 
the placement of erosion control mats. 
 
No Action: 









Storm water runoff flows off SR 542 onto vegetated side slopes, then passes through cross 
culverts to adjacent property or streams that eventually reach North Fork Nooksack River. 
 
Proposed Action: 
The realigned section of highway will have the same dimensions as the existing section of 
highway, and the existing section will be completely removed and replanted with native 
vegetation, making the net area of impervious surface equal before and after the construction 
is complete.  The most likely result of moving the roadway farther away from North Fork 
Nooksack River would be for runoff to have more time to filter through vegetation and soils 
before reaching the river’s surface water.  This would lead to less polluted water with less 
suspended solids reaching the river.  
 
Mitigation: 
All disturbed areas outside the new roadway will be re-planted with native species upon 
completion of construction.  The contractor will be required to adhere to a Temporary 
Sediment and Erosion Plan and the use of BMPs as described in the Highway Runoff Manual 




Armoring the river bank will prevent any farther erosion of the bank into the river from 
occurring, leading to less suspended solids from entering the North Fork Nooksack River.  
Additionally, the armored bank will be able to support vegetation growth, which will aid in 
filtering runoff before entering the river, increasing particle removal and leading to cleaner 






No change would be made to runoff water conditions 
 
 
4.4 - Plants 
Existing Conditions: 
The project area is located within Western Washington’s western hemlock vegetation zone. 
True to form, the zone is a coniferous forest with an abundance of western hemlock, western 
red cedar, and Douglas fir. Grand fir can be found along the banks of the North Fork Nooksack 
River. In addition, the forest also contains a mixture of deciduous species such as red alder, big 
leaf maple, and black cottonwood. The understory is comprised of vine maple, salmonberry, 
thimbleberry, red huckleberry, Indian plum, Scouler willow, sword fern, and bracken fern.  
 
Proposed Action: 
The project proposal roadway realignment will require approximately 2.60 acres of clearing and 
grubbing vegetation. The clearing will take place in the area designated for the newly aligned 
roadway. The vegetation that will be displaced for the new roadway includes Douglas firs, 
cedars, hemlocks, as well as the understory species. The installation of the bridge in place of the 
culvert will allow for natural riparian vegetation to strive.  
 
Mitigation:  
The project proposal roadway realignment will leave the existing roadway useless. The removal 
of the impervious surface will leave a natural bed that will be replanted with native vegetation. 
The revegetation will serve as a filter for runoff from the new roadway as well as a stream 
buffer. The project will restore 0.77 acres of stream buffer, 125 linear feet of stream channel, 
and replant approximately 1.83 acres of disturbed area by relocating the roadway away from 





Alternative Action:  
Although ArmorMax allows vegetation to grow through the woven three-dimensional turf 
reinforcement mat, larger plant species such as trees along the Nooksack River, may damage 
the reinforcement mat as they grow and mature. In such an event the armoring alternative may 
lose some of its stability and essentially the mat’s effectiveness.  
 
Mitigation: 
Scheduled inspections of the ArmorMax and vegetation growing through the reinforcement 
mat will allow for alterations to be made if deemed necessary. This will ensure that the armor 
system works as efficiently as possible.  
  
No Action: 
Taking no action will result in further erosion of the existing roadway, which is damaging to the 
vegetation along the Noocksack River. It will also allow for more roadway runoff to directly 
enter the Nooksack River and the beds of the adjacent riparian vegetation.  
 
 
4.5 - Animals 
Existing Conditions 
The project area is home to many different species of animals including multiple small bird 
species, bear, deer, and other small mammals and rodents. Federally listed threatened or 
endangered species can be found in and around the site through out the year, often at different 
times. The protected species include the northern spotted owl, marbled murrelet, grizzly bear, 
gray wolf, bull trout, Chinook salmon, and steelhead trout. In addition, the project site is 
adjacent to the Nooksack River, which is a migration route for aquatic species in the region. 
There are 70 species of salmon, trout, char and whitefish that utilize the Nooksack River. There 
is currently a culvert installed in Chain up Creek for the purpose of maintaining riparian flow. 






The clear cutting associated with the proposed project roadway realignment will impede and 
disturb approximately 2.60 acres of animal habitat, some of which is utilized by threatened and 
endangered species. The rerouting of the stream during the construction phase has the 
potential to temporarily disrupt the aquatic species. There are 10 native salmonid species in the 
Nooksack River. All of the stocks are especially adapted to local conditions of the river, which 
can be seen in the differences in their life histories and physical characteristics. The 
construction of the proposed project is scheduled to take place in between most salmon runs. 
The most common fish species that inhabit the Nooksack River are Chum salmon, Pink salmon, 
Coho salmon, Sockeye salmon, Steelhead trout, Coastal cutthroat trout, Chinook salmon, Native 
char and Mountain whit fish. All but the last two species listed are anadromous. The species 
that are most likely to be temporarily affected spawn in or around the time of the construction 
of the proposed action. Chinook salmon spawn in July and September, one of the two races has 
a spring run. Steelhead trout spawn between February and early July, they prefer faster water 
in rivers. Lastly, the Coastal cutthroat trout spawn December through June, although they 
prefer smaller streams.  
The installation of the bridge in the place of the culvert will create a more natural habitat for 
both the animals and aquatic species. The current culvert is too steep to allow for any fish 
passage. The removal of the culvert will eliminate the current issue regarding fish passage.  
 
Mitigation: 
To preserve and enhance wildlife, an erosion and sediment control plan will be temporarily 
implemented. The incorporation of large woody debris in the steam channel will aid in the 
natural succession of the Nooksack River. In addition, planting native vegetation along the 
stream bank and in the area of the existing roadway will add additional shading to the river, 
helping it to maintain the optimal temperature for the riparian environment and aquatic 
species. Construction will take place during the time the least fish species are scheduled to 
spawn, between the months of March and June. This will allow for the least amount of human 





ArmorMax is considered to be wildlife friendly for species living on top of the armor. The woven 
three-dimensional turf reinforcement mat may serve as a barrier for some of the larger animal 
species that habituate both above and below the vegetation layer.  
 
Mitigation: 
Scheduled inspections of the ArmorMax will identify any areas of concern and ensure that the 
reinforcement mat is not serving as a blockade for any animal species.  
 
No action: 
If no action is taken the current roadway will continue to erode. Sediments and other products 
of the erosion will enter the Nooksack River potentially disrupting the aquatic species. 
 
4.6  - Recreation 
Existing Conditions: 
The area of construction along the Mt. Baker Highway (SR 542) lies approximately 6 miles from 
the town of Glacier, Washington, and is between mileposts 38 and 39. The Mt. Baker Highway 
serves as the only access point for individuals to travel to the Mount Baker Ski Area, and is one 
of the main access points for the North Cascades National Park.  
The impacted area currently has no major recreational activities present. The Nooksack River 
serves as a route for kayaking and river rafting. Bicyclists do travel along the Mount Baker 
Highway. The Church Mountain trailhead is accessed via Forest Service Road 3040 which lies in 
the vicinity of the project.  
 
Proposed Action: 
The proposed project will not impact any recreational activities severely or in any permanent 
manner. The project will limit and slow traffic on the road during construction, which will in 
turn apply bicyclists traveling along the Highway. It will have no affect on any recreation done in 
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the Nooksack River. For approximately one month the project will close Forest Service Road 
3040, from which the Church Mountain trailhead is accessed, however potential users will be 
able to access the trail via Forest Service Road 3035 and hike 1.25 miles East to the trailhead 
instead.  
 
Overall, the project will widen the road and improve safety for bicyclists, create a safer road 
and reduce closure risk from erosion, which in turn severely impacts recreational opportunities 
beyond the project location. It will also retain the chain-up area at Chain Up Creek for vehicles 
to place chains on their vehicles during the winter months.  
 
Mitigation: 
The only impacts from the proposal to recreation will directly lie in the temporary closure of 
Forest Service Road 3040 which accesses the Church Mountain trailhead. An alternate route to 
the trailhead will be established and advertised to potential users.  
Alternative Action: 
The alternative action to the proposed action will impact recreational users of the Nooksack 
River (river rafting, kayaking, canoeing) as closure will be necessary while armoring is 
completed on the river bank.  
 
Likewise, the nature of the area will require the road to be limited to one lane, which will 
temporarily slow down all recreational users traveling east of the project area to the North 
Cascades National Park and Mount Baker Ski Area.  
 
No Action: 
For the no-action alternative, there will be impacts to recreation. As the location is currently a 
chronic environmental deficiency where the road is actively eroding away into the Nooksack 
River, it is inevitable that the road will be damaged severely enough to require closure for 
repairs. Any such closure will impact bicyclists who use the Highway, and will hinder the travel 
of outdoor users traveling to the North Cascades National Park or Mount Baker Ski Area. If 
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damage should occur during the winter, a road closure at that point will impact users traveling 
for winter-snow related acitvities at the Mount Baker Ski Area, impacting potential recreational 
users and incurring economic damage to the Mount Baker Ski Area. 
 
 
4.7 - Historic and Cultural Preservation  
Existing Conditions: 
As of the 2008 Cultural Resources Survey, the current area has no known ties to any historic 
elements, cultural features, or other features that need to be preserved from any impacts.  
 
Proposed Project Impacts: 
The proposed project will not impact any historic or cultural elements, as none are known in 
the area.  
 
Mitigation: 
Should any cultural elements be discovered during the process of the project and its 
construction, all work in the area of the discovery will immediately stop and the necessary 
contacts will be made to preserve any elements and investigate further as needed.  
 
Alternative Action: 
The alternative action will not impact any known cultural or historic elements. Should any be 
found during the process of the project and construction, work in the area will be stopped and 
the necessary contacts will be made to preserve and investigate any elements as needed.  
 
No Action Impacts: 
For the no-action alternative, no impacts will occur to any historic or culturally significant 





4.8 - Transportation 
Existing Conditions: 
The existing area is approximately 6 miles east of Glacier, Washington, and serves as the only 
access road to the Mount Baker Ski Area, and one of the main access points to the North 
Cascades National Park. Within the project area is Forest Service Road 3040 to the Church 
Mountain trailhead. There is no current public transportation present in the area, no parking, 
and no river transportation traffic. The Mount Baker Highway is also used as a bicycling route, 
mainly for recreational purposes. There is a chain-up area at Chain Up Creek for winter drivers 
to move off the road and put on tire chains during the winter months. The existing state of the 
road between mile posts 38 and 39 is such that the river is actively eroding the river bank, and 
in turn actively damaging and eroding the road (as a chronic environmental deficiency) and 




The proposed action will temporarily close Forest Service Road 3040 to the Church Mountain 
trailhead. It will limit traffic for approximately April through October 2010 during construction. 
Traffic will be limited to one lane of road during construction hours, with flaggers working 
traffic control during the day to ensure the safety of motorists. Drivers will expect 10 minute 
delays at most, and will be required to share the road with increased traffic of dump trucks 
working to transport removed dirt and rock from the project site, and increased traffic from 
construction and Department of Transportation workers. Bicyclists will also be temporarily 
delayed on the road by the project. The chain-up area at Chain Up Creek will not be closed or 
altered in any way for winter chain-up needs. The final outcome of the proposed project will 
ensure the structural integrity and safety of the road from further erosion damage (preventing 
further closures and repairs), and will widen the road to increase safety for bicyclists.     






The temporary closure of Forest Service Road 3040 will be mitigated by directing potential 
users of the Church Mountain trailhead to use Forest Service Road 3035 and hike 1.25 miles 
east to the Church Mountain trailhead. All traffic traveling past the project area on the Mount 
Baker Highway will be controlled by flaggers and directed in order to ensure safety during 
daytime construction hours, as only one lane will be open during construction. During non-
construction hours, both lanes will be open and no traffic delayed. The road will be constantly 
cleaned via a StreetSweeper vehicle to ensure no large amounts of rock or dirt will be on the 
road. The project outcome will ensure the safe passage of traffic and mitigating the potential 
for road closure due to erosion and road damage.  
 
Alternative Action: 
The alternative-action will impact traffic with the need to limit traffic to one lane during 
construction, requiring traffic controls to ensure safety and temporarily delaying traffic. It will 
likewise impact any possible river traffic or recreational users during construction of the river 
bank armoring, in order to ensure the safety of potential river traffic. Construction-related 
traffic will also add to the normal traffic levels on the Mount Baker Highway, leading to small 
traffic delays during construction hours.   
   
No Action: 
The impacts from the no-action alternative to transportation will be the inevitable erosion 
damage to the roadway (due the the area being a chronic environmental deficiency) by the 
Nooksack River which will lead to the need to close the road for more extensive repairs. This 
will impact users from reaching the North Cascades National Park and Mount Baker Ski Area, 
and impact individuals who live beyond the project area. Repeated costly repairs will be 






4.9 - Energy and Resources 
Existing Conditions: 
No energy needs are required to be met by the project site as it currently exists. The proposed 
action as well as the alternatives would require general road maintenance as roads endure 
wear and tear as well as weather over time.    
 
Proposed Action: 
There are no energy needs that are required to be met by the completed project. Aside from 
general road maintenance, the main expenditure of energy will take place during the 
construction of the newly realigned roadway and the deconstruction of the existing roadway.  
 
Alternative Action: 
There are no continuous energy requirements for the armoring alternative aside from the 
implementation of the armoring in the structuring process.  
 
No action: 
There are no energy requirements for the existing conditions.   
 
 
4.10 - Public Services 
Existing Conditions: 
The project site does not require any public services. 
 
Proposed Action: 
The proposed project will not result in an increased need for public services of any kind.  
 
Mitigation: 





The alternative will not result in an increased need for public services.  
 
No action: 
The current conditions do not call for public services. 
 
 
4.11 - Housing 
Existing Conditions: 
Currently there is no housing on the site, and no housing will be eliminated or added for this 




4.12  - Aesthetics 
Existing conditions: 
This section of the highway runs through a thickly forested corridor. A view of the North Fork 
Nooksack River can be seen from this section of the road in its current location.  
 
Proposed Action: 
Views of the roadside, as seen by motorists, will be altered by the removal of mature native 
vegetation. This will make the new and existing steep slopes more visible. Since the project is 
realigning the road away from the river, river-viewing opportunities from the road will 
decrease. However, the jersey barriers along the existing roadway will be removed, decreasing 
roadside viewing obstructions. 
 
Alternative Action: 
If the bank was armored, there could be initial negative aesthetic impacts, as the ArmorMax 
High Performance Turf Mat (HPTM) is first installed. However, vegetation would be able to 
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grow through the armoring, resulting in little aesthetic impact within five years.  
 
No action: 
Views of the river from the road would remain, if the road stayed in its current location. 
However, the jersey barriers in place would obstruct views.  Also, mature native vegetation 
along the roadside would be seen, as opposed to views of surrounding slopes that would result 
from vegetation removal.  
 
Mitigations: 
The proposed action will need to limit all disturbances to only those areas needed for 
construction. Affected areas will he re-planted with native vegetation that will blend with the 
surrounding highway corridor. 
 
 
 4.13 - Light and Glare 
Existing Conditions: 
Currently, the only source of light and glare on this site is the sun and its reflection off of the 
native water, and the road.  None of the proposed action, alternative action, or no action 
options would have an effect on light and glare, since no lighting would be installed.  
 
 
4.14 - Utilities 
Existing conditions: 
There are no utilities at this site, including electricity, natural gas, sewer, septic, water, etc. 







4.15 - Environmental Health 
 
Proposed Action: 
While environmental health hazards including exposure to toxic chemicals, risk of fire and 
explosion, spill, or hazardous waste are unlikely, the risk of an environmental incident is always 
present during any construction.   
 
Mitigation: 
Standard construction methods and traffic control measures will be employed to minimize the 
risk of an incident.  Additionally, the contractor will be required to submit a Spill Prevention, 
Control, and Countermeasure (SPCC) plan for approval before starting construction.  In the 
unlikely event of an environmental incident, the contractor would be responsible to 
immediately implement the SPCC plan, notify the project engineer, and evaluate the incident.  
WSDOT would then follow notification procedures to jurisdictional agencies as outlined in the 
WSDOT Environmental Compliance Assurance Procedure.  Otherwise, standard construction 
practices, safety measures, and traffic control measures will be required of the contractor.  In 
the event that potentially hazardous waste is discovered on site, it will be handled in 
accordance with EPA, Department of Ecology, and local health regulations.  No special 
emergency services will be required as a result of this project. 
Concerning the issue of noise, during construction noise levels may temporarily increase due to 
equipment use and project activities.  The contractor will be required to adhere to all applicable 
federal, state, and local noise regulations governing construction activity.  Upon completion, 
noise would return to pre-project levels.  
 
Alternative Action: 




There is no known preexisting risk of explosion or toxic substances. 
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4.16 - Land and Shoreline Use 
Proposed Action: 
Currently, SR 542 is a state highway that is designated as a Scenic and Recreational highway, 
and as a transportation corridor.  Adjacent land is property of the US Forest Service.  Parts of 
the site have been classified by Whatcom County as environmentally sensitive.  These areas 
include: Chain-Up Creek, on-site wetlands, the North Fork Nooksack River, and Fossil Creek 
(Which is west of the project limits).  The proposed realignment project is compatible with 








There are no foreseeable adverse impacts relating to land and shoreline use that would result 
from the alternative action.  
 
No Action: 
There are no foreseeable adverse impacts relating to land and shoreline use that would result 













5.0 - Conclusion 
 
The proposed action meets all of the goals of the project in an environmentally sound 
manner. Realigning the highway will improve transportation safety and benefit protected 
species.  The removal of the culvert and installation of a bridge at Chain Up Creek will allow for 
fish passage that was previously blocked. The proposed action will confine construction impacts 
to the immediate roadway and cleared area, employing mitigation measures that protect the 
surrounding aquatic and terrestrial environments.  Any native vegetation that is disturbed 
during the construction process will be replanted, providing terrestrial habitat and ecological 
services, such as a filtration buffer. It will ensure continued use of the highway and access to 
recreational areas beyond the project location.   
While armoring the river bank with ArmorMax technology and replacing the culvert with 
a bridge at Chain Up Creek may also meet the goals of the project, the durability and longevity 
of this system is uncertain.  Although The High Performance Turf Mat (HPTM) allows for re-
growth of vegetation, it may act as a barrier to larger animal and plant species.  ArmorMax 
would stop erosion, but requires more construction on the river bank, making mitigation of 
impacts more difficult. Because the ArmorMax installation would occur on the bank, a more 
environmentally-sensitive location, there is an increased likelihood of adverse impacts.   
The no action alternative would have detrimental effects on both the highway and the 
environment.  The erosion-repair cycle would continue, leading to costly and unsafe conditions.  
Future road closures associated with maintenance would lead to traffic congestion and 
potential inaccessibility to Mt. Baker.  Also, fish passage would remain blocked at Chain Up 


















































































































Appendix D: GHG Worksheet 
 
 




Section I: Buildings 
Emissions Per Unit or Per Thousand 
Square Feet (MTCO2e) 

















Home................................ 0 0 98 672 792 0 
Multi-Family Unit in Large Building 
...... 0 0 33 357 766 0 
Multi-Family Unit in Small Building 
...... 0 0 54 681 766 0 
Mobile 
Home.............................................. 0 0 41 475 709 0 
Education ....................................... 0 0.0 39 646 361 0 
Food Sales ..................................... 0 0.0 39 1,541 282 0 
Food Service ................................... 0 0.0 39 1,994 561 0 
Health Care Inpatient 
....................... 0 0.0 39 1,938 582 0 
Health Care Outpatient 
..................... 0 0.0 39 737 571 0 
Lodging .......................................... 0 0.0 39 777 117 0 
Retail (Other Than 
Mall).................... 0 0.0 39 577 247 0 
Office ............................................. 0 0.0 39 723 588 0 
Public Assembly ............................. 0 0.0 39 733 150 0 
Public Order and Safety 
................... 0 0.0 39 899 374 0 
Religious Worship ........................... 0 0.0 39 339 129 0 
Service ........................................... 0 0.0 39 599 266 0 
Warehouse and Storage 
................... 0 0.0 39 352 181 0 
Other .............................................. 0 0.0 39 1,278 257 0 
Vacant ...........................................   0.0 39 162 47 0 
Section II: Pavement...................... 
 
 









Appendix E: Glossary of Terms 
 
Anadromous: Fish that spawn in freshwater but spend at least part of their life cycle in the 
ocean 
  
Category III wetlands:  Wetlands assigned to category 3 support superior habitat, or 
hydrological or recreational functions as determined by an appropriate wetland evaluation 
methodology.  Wetlands assigned to category 3 may be typified by some or all of the following 
characteristics: high levels of diversity, a high proportion of native species, or high functional 
values.  Wetlands assigned to category 3 may include, but are not limited to: wetlands which 
contain or provide habitat for threatened or endangered species; high quality forested 
wetlands, including old growth forested wetlands, and mature forested riparian wetlands; 
vernal pools; and wetlands which are scarce regionally and/or statewide including, but not 
limited to, bogs and fens. 
 
Culvert:  A sewer or drain crossing under a road or embankment. 
 
Geotextile:  Woven or non-woven fabrics used with foundations, soils, rocks, earth, or other. 
 
Gravel borrow:  describes an area where material (usually soil, gravel or sand) has been dug for 
use at another location. 
 
High flow event:  Any event that creates conditions in which the water of a river or stream is 
flowing higher and/or faster than normal conditions would induce, such as a storm or seasonal 
flood. 
 
High performance Turf Mat (HPTM): The HPTRM is a woven-three dimensional fabric that 
exhibits a high tensile strength surface protection layer of 4000 lb/ft (58.4 kN/m), which 
exceeds the U.S. EPA’s definition of a High Performance Turf Reinforcement Mat. 
 
Jersey barrier:  A three-to-five-foot tall moveable concrete barrier commonly used to divide multiple 
lanes on freeways during construction projects. It was originally developed by the state of New Jersey  
 
Mass wasting event:  Downhill movement of soil and rock fragments induced by gravity. 
 
Salmonid: Of, belonging to, or characteristic of the family Salmonidae, which includes the 
salmon, trout, and whitefish. 
 
Salmon run: The time at which salmon swim back up the rivers in which they were born to 
spawn. 
 




Stocks: Fish species that are adapted to local conditions unique to each watershed that 
produces differences in life history and physical characteristics. Many stocks can be combined 





BMP:  Best Management Practices 
DAHP: Department of Archaeology and Historic Preservation 
GHG: Greenhouse Gas 
HPA: Hydraulic Project Approval 
NPDES: National Pollutant Discharge Elimination System 
TESCP:  Temporary Erosion and Sediment Control Plan 
WSDOE: Washington State Department of Ecology 
WDFW: Washington Department of Fish and Wildlife 
WSDOT:  Washington State Department of Transportation 
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